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PURPOSE: To prepare a resin comps. capable of 
forming a protective film excellent in adhesion and 
surface smoothness on the surface of a glass plate, etc., 
by compounding a specific epoxy resin, a curative contg. o- on, -cj^pa, 
an o-cresol novolac resin, and a specific solvent. |W| 



(22)Date of filing : 



25.11.1991 



(72)lnventor : NAKAYAMA KOJI 



FUTAMURA NOBUYUKI 
MATSUYAMA SHIGERU 
ISHII AKIRA 



CONSTITUTION: An epoxy resin composition is 
prepared from an epoxy resin_ comprising 5-90wt.% 1 
polyepoxy resin of the formula and 95-10wt.% glycidyl C£ 
ether of a novolac resin, a curative contg. an o-cresol 
novolac resin softening at 100-140°C, and an org. 
solvent mixture comprising 10-90wt.% o rg, solvent^ 
boiling at 180-200°C (e.g. butyl cellosolve acetate or 
diethylene glycol monomethyl ether) and 90-10wt.% org. 
solvent boiling at 140-170°C (e.g. ethyl cellosolve dccfc*te) . 
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BASIC- ABSTRACT: 

Resin compsns. contain (A) epoxy resins contg. (a) polyfunctional epoxy resin 
of formula (I) and (b) glycidyl etherif ication prod, of novolak resins in wt . 
ratio of 0.5:9.5-9:1, (B) o-cresol novolak resin having a softening pt . of 
100-140 deg.C as hardener and (0 organic solve nts comprising (1) those having 
b.pts. of 1 80-200 deg.C and those having a b. pt. of 140170 deg.C in wt . 
-rarTos "of ""1:9-9:1. 

USE/ADVANTAGE - The compsns. are useful for formation of smooth layers or 
protective films on coloured resin films. Transparent films produced by 
forming films from the compsns. contg. (A), (B) and (C) and (D) curing 
accelerators, heating the films to remove (C) from them and thermosetting the 
films (the formation method claimed) are used as protective films cfr coloured 
resin films, overcoat for printed matters, wood, metals and synthetic resins. 
The transparent films have high levelling property (smoothness) , good 
adherence. They improve reliability of colour crystalline liq. displays. 

In an example, 345g of 2- (4- (2 , 3-epoxypropoxy) phenyl)-2- 

(4- (1, 1-bis (4- (2, 3 -epoxypropoxy) phenyl) ethyl) phenyl ) propane , 805g of glycidyl 
etherified o-cresol novolak resin, 470g o-cresol novolak resin (phenol equiv. 
117, softening pt . 130 deg.C), 2030g isopropyl cell oslve acetate and 1350g of 
bu tyl cellosolve a cetate were charged to a flasE^ stirred at room temp, under 
N2 and dissolved. The soln. was filtered by a membrane (pore dia. 0.1 micron). 
The homogeneous resin compsn. soln. obtd. was transparent and contaied 32.4 
wt.% solid component, 22.9 wt . % of epoxy resin component and had a viscosity of 
13.9 cps at 25 deg.C. 
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> * NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is useful to formation of the protective coat on the coloring resin 
film formed especially in front faces, such as a glass substrate, about the method of forming a resin 
constituent and a transparence thin film, and the transparence thin film, or a smooth layer. 
[0002] 

[Description of the Prior Art] In case the surface protective coat or smooth layers which were formed in 
front faces, such as a glass plate, such as coloring resin, are made to form conventionally, there are many 
things using the glycidyl ether ghost or amino silane modified epoxy resin of novolak resin as base 
resin, and the novolak resin of a phenol or cresol is used as a curing agent. 
[0003] 

[Problem(s) to be Solved by the Invention] However, if the glycidyl ether ghost of novolak resin is used 
for base resin, smooth nature, such as a surface protective coat hardened and obtained, is low, and in 
order to improve this, the attempt which raises smooth nature by making an amino silicon compound 
react to the glycidyl ether ghost of novolak resin is performed, but in order that an unreacted amino 
silicon compound may act as a release agent in this case, the fall of the adhesion force with a glass plate 
or the coloring resin film will not be avoided. For this reason, at best moreover, the good ingredient of 
adhesion is demanded for smooth nature. 
[0004] 

[Means for Solving the Problem] The result of having examined various good ingredients of smooth 
nature this invention person etc. solving these troubles even if it did not add an amino silicon compound, 
The glycidyl ether ghost of the polyf unctional epoxy resin shown by the following formula (1) and 
novolak resin is used as an epoxy~resin component. By using the organic solvent of 1 80 degrees C - 200 
degrees C of boiling points, and the organic solvent of 140 degrees C - 170 degrees C of boiling points 
as o-cresol novolak resin of the range whose softening temperature is 100 degrees C - 140 degrees C as 
a curing agent, and an organic solvent, it turns out that the purpose can be attained and came to complete 
this invention. 

[0005] That is, this invention is (1). It sets to the epoxy resin constituent containing an epoxy resin, a 
curing agent, and a n organic solvent, and is a formula (1) as an epoxy resin. 
[0006] 
[Formula 2] 
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[0007] Come out and the glycidyl ether ghost of the polyfunctional epoxy resin shown and novolak resin 
is included at a rate of 0.5:9.5-9:1 by the weight ratio, o-cresol novolak resin of the range whose 
softening temperature is 100 degrees C - 140 degrees C as a curing agent is included. The resin 
constituent and (2) which contain the organic solvent of 180 degrees C - 200 degrees C of boiling points, 
and the organic solvent of 140 degrees C - 170 degrees C of boiling points at a rate of 1:9-9:1 by the 
weight ratio as an organic solvent The above which contains a hardening accelerator further (1) A thin 
film is formed using the resin constituent of a publication. The method of forming the transparence thin 
film characterized by heating this and heat-hardening after removing an organic solvent, and (3) The 
above which forms a thin film on the coloring resin film (2) The method of forming the transparence 
thin film of a publication, and (4) Above (2) or (3) It is related with the transparence thin film obtained 
by the method of forming the transparence thin film of a publication. 

[0008] Hereafter, this invention is explained to a detail, o Especially as a glycidyl ether ghost of 

novolak resin, it may not be limited, for example, the glycidyl ether ghost of cresol novolak resin, such 

as o-cresol novolak resin, and the glycidyl ether ghost of phenol novolak resin may be mentioned, these 

may be used independently, and two or more sorts may be mixed and they may be used. 

[0009] Although the operating rate of the glycidyl ether ghost of the polyfunctional epoxy resin and 

novolak resin of a formula (1) is 0.5:9.5-9:1 in a weight ratio, it is 1 :9-7:3 preferably. 

[0010] As for a curing agent, it is desirable to double-use 0.4-l.OEq to the weight per epoxy equivalent 

of the whole epoxy resin component. 

[001 1] It is not limited especially as an or ganic solvent of 180 degrees C - 200 degrees C of boiling 
points, for example , butyl-cellosolve acetate , dipropylene glycol monomethyl ether , 3-methyl-3_ 
methoxy butyl acetat e, diethylene-glycol diethylether, the diethylene-glycol monomethyl ether, etc. are 
mentioned. ~ ' 

[0012] It is not limited especially as an or ganic solv ent of 140 degreesC - 170 de greesC of boiling 
points, for example, ejb^ kgllosolve acetate^ an i soproByl cellosolve acetate, 3 -methoxy butyl a cetate, 
ethyl-3-ethoxy propionate, etc. are mentioned. 

t0 01 3] Allh DngfilKrbperating rates of the organic solvent of 180 degrees C - 200 degrees C of boiling 
points and the organic solvent of 140 degrees C - 170 degrees C of boiling points are the weight ratios 
1 :9-9:l, it is 2:8-8:2 preferably, and these organic solvents choose what is dissolved mutually. 
[0014] As for an organic solvent, it is desirable to use so that 15-90 % of the weight may be occupied 
in a resin constituent, and it is desirable to use so that 20 - 80 % of the weight may be occupied 
especially. 

[0015] The resin constituent of this invention can be obtained by mixing each above-mentioned 
component to homogeneity. 

[0016] As a hardening accelerator used in the method of forming the transparence thin film of this 
invention, various things can be used, and especially limitation is not carried out, for example, 1- 
cyanoethyl-2-ethyl-4-methylimidazole, 2-ethyl-4-methylimidazole, 2-isopropyl imidazole, 2- 
phenylimidazole, l-benzyl-2-methylimidazole, 2-phenyl-4-methylimidazole, triphenyl phosphine, and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/16/05 



JP,05-140267,A [DETAILED DESCRIPTION] 



Page 3 of 6 



* diazabicycloundecen-7 grade can be mentioned. 
[0017] It is desirable especially desirable to use 0.2 to 5.0% of the weight to the AUW of an epoxy resin, 
and a hardening accelerator is 0.5 - 3.0 % of the weight. 

[001 8] Although the method of forming the transparence thin film of this invention may change 
extensively with classes, such as an epoxy resin component, a curing agent component, an organic 
solvent, and a hardening accelerator, concentration, or membranous thickness The solution which 
dissolved the epoxy resin, the curing agent, and the hardening accelerator in the organic solvent A spin 
coat, Apply to the substrate which should be applied [ glass plate / the coloring resin film, ] with a roll 
coat etc., and a thin film is formed. It prebakes at 70-100 degrees C preferably after that for 20 to 60 
minutes, postbake is performed at 140-200 degrees C still more preferably after removing an organic 
solvent for 1 to 8 hours, and heat-hardening is desirable. Curing temperature may not be fixed, for 
example, it may harden, carrying out a temperature up. Solvent removal and heat curing can be 
performed using oven or a hot plate. 

[0019] Thus, hardening obtains the transparence thin film thickness excelled [ thin film ] in 0.1-5.0 
micrometers and the especially desirable good smooth nature of 0.2-3. 0-micrometer adhesion preferably. 

[0020] The transparence thin.film and its forming method of this invention are useful especially on the 
occasion of formation of the smooth layer of this color filter, when it excels in adhesion with the epoxy 
resin used for adhesion, a sealing compound, etc. with substrate resin and makes a transparence thin film 
(protective coat of the coloring resin film) form on coloring resin film, such as a color filter for liquid 
crystal displays, especially, o In addition to this, the transparence thin film of this invention can be 
used for overcoats, such as an overcoat of printed matter, a tree, a metal, and synthetic resin, o The 
transparence thin film of this invention is excellent in smooth nature and adhesion. 
[0021] 

[Example] Next, an example and the example of a comparison are shown and this invention is explained 
concretely. 

[0022] Example As 1 epoxy resin A ******** e poxy resin () [ 2-[4-] (2, 3-epoxy propoxy) the glycidyl 
ether ghost (the Nippon Kayaku Co., Ltd. make --) of phenyl]-2-[4-[l and 1-screw {4-(2, 3-epoxy 
propoxy) phenyl} ethyl] phenyl] propane [compound of formula (1)] 345g, and o-cresol novolak resin 
EOCN-1020, weight-per-epoxy-equivalent 200 805g, and 470g (the Nippon Kayaku Co., Ltd. make, 
OCN-130, the phenol equivalent 1 17, 130 degrees C of softening temperatures) of o-cresol novolak 
resin as a curing agent, Isopropyl cellosolve acetate 2030g as an organic solvent and butyl-cellosolve 
acetate 1350g were put into the flask, and it agitated and dissolved at the bottom room temperature of 
nitrogen-gas-atmosphere mind. 

[0023] Then, it filtered with the membrane filter of 0.1 micrometers of apertures, the foreign matter was 
removed, and the uniform resin constituent solution was obtained. The solution was a transparence 
solution without muddiness and 32.4 % of the weight of solid content, 22.9 % of the weight (epoxy resin 
component) of base resin, and viscosity were 13.9cps (25 degrees C). 

[0024] Example As 2 epoxy resins A ******** epoxy resin (2-[4-(2, 3-epoxy propoxy) phenyl] -2- [4- [1 
and 1-screw {4-(2, 3-epoxy propoxy) phenyl} ethyl] phenyl] propane) the glycidyl ether ghost (the 
Nippon Kayaku Co., Ltd. make — ) of 345g and o-cresol novolak resin EOCN-1020, weight-per-epoxy- 
equivalent 200 805g, and 470g (the Nippon Kayaku Co., Ltd. make, OCN-130, phenol equivalent 117) 
of o-cresol novolak resin as a curing agent, Isopropyl cellosolve acetate 1350g as an organic solvent and 
butyl-cellosolve acetate 2030g were put into the flask, and it agitated and dissolved at the bottom room 
temperature of nitrogen-gas-atmosphere mind. 

[0025] Then, it filtered with the membrane filter of 0.1 micrometers of apertures, the foreign matter was 
removed, and the uniform resin constituent solution was obtained. The solution was a transparence 
solution without muddiness and 32.4 % of the weight of solid content, 22.9 % of the weight (epoxy resin 
component) of base resin, and viscosity were 15.3cps (25 degrees C). 

[0026] Example As 3 epoxy resins A ******** epoxy resin (2-[4-(2, 3-epoxy propoxy) phenyl]-2-[4-[l 
and 1-screw {4-(2, 3-epoxy propoxy) phenyl} ethyl] phenyl] propane) the glycidyl ether ghost (the 
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* Nippon Kayaku Co., Ltd. make — ) of 842g and o-cresol novolak resin As EOCN-1020, weight-per- 
epoxy-equivalent 200 339g, and a curing agent, 470g (the Nippon Kayaku Co., Ltd. make, OCN-130, 
phenol equivalent 1 17) of o-cresol novolak resin, Isopropyl cellosolve acetate 2066g as an organic 
solvent and butyl-cellosolve acetate 1378g were put into the flask, and it agitated and dissolved at the 
bottom room temperature of nitrogen-gas-atmosphere mind. 

[0027] Then, it filtered with the membrane filter of 0.1 micrometers of apertures, and the uniform resin 
constituent solution was obtained. The solution was a transparence solution without muddiness and 32.4 
% of the weight of solid content, 23.2 % of the weight (epoxy resin component) of base resin, and 
viscosity were 14.5 cps (25 degrees C). 

[0028] Example 904g (the product made from oil-ized shell epoxy, EP-154, weight per epoxy equivalent 
178) of glycidyl ether ghosts of phenol novolak resin was used instead of the glycidyl ether ghost of 4o- 
cresol novolak resin, and ethylcellosolve acetate 203 Og was used instead of the isopropyl cellosolve 
acetate, 3-methyl-3-methoxy-butyl-acetate 1350g was used instead of butyl-cellosolve acetate, and 
others obtained the uniform resin constituent solution like the example 1 . The solution was a 
transparence solution without muddiness and 33.7 % of the weight of solid content, 24.5 % of the 
weight (epoxy resin component) of base resin, and viscosity were 15.2 cps (25 degrees C). 
[0029] Example 3-methoxy-butyl-acetate 2030g was used instead of 5 isopropyl cellosolve acetate, 
dipropylene-glycol-monomethyl-ether 1350g was used instead of butyl-cellosolve acetate, and others 
obtained the uniform resin constituent solution like the example 1 . The solution was a transparence 
solution without muddiness and 32.4 % of the weight of solid content, 22.9 % of the weight (epoxy resin 
component) of base resin, and viscosity were 14.3 cps (25 degrees C). 

[0030] Example l-cyanoethyl-2-ethyl-4-methylimidazole 0.046g was added to lOg of solutions obtained 
in the six examples 1 as a hardening accelerator, and it considered as the homogeneity solution. This 
solution was applied to the glass substrate of 5cm angle with the spin coat (1000 rpmx 20 seconds), hot 
air drying was carried out at 80 degrees C for 1 hour, the solvent was removed, it heat-treated at 190 
more degrees C for 1 hour, and the good hardening film (transparence thin film) of the uniform leveling 
nature (smooth nature) of 2.0 micrometers of thickness was obtained. The adhesion force (evaluation by 
JIS 5400) of this film was enough. 

[0031] Example l-cyanoethyl-2-ethyl-4-methylimidazole 0.046g was added to lOg of solutions obtained 
in the seven examples 2 as a hardening accelerator, and it considered as the homogeneity solution. This 
solution was applied to the glass substrate of 5cm angle with the spin coat (1000 rpmx 20 seconds), hot 
air drying was carried out at 80 degrees C for 1 hour, the solvent was removed, it heat-treated at 190 
more degrees C for 1 hour, and the good hardening film (transparence thin film) of the uniform leveling 
nature (smooth nature) of 2.0 micrometers of thickness was obtained. The adhesion force (evaluation by 
JIS 5400) of this film was enough. 

[0032] Example l-cyanoethyl-2-ethyl-4-methylimidazole 0.046g was added to lOg of solutions obtained 
in the eight examples 3 as a hardening accelerator, and it considered as the homogeneity solution. This 
solution was applied to the glass substrate of 5cm angle with the spin coat (1000 rpmx 20 seconds), hot 
air drying was carried out at 80 degrees C for 1 hour, the solvent was removed, it heat-treated at 190 
more degrees C for 1 hour, and the good hardening film (transparence thin film) of the uniform leveling 
nature (smooth nature) of 2.0 micrometers of thickness was obtained. The adhesion force (evaluation by 
JIS 5400) of this film was enough. 

[0033] Example l-cyanoethyl-2-ethyl-4-methylimidazole 0.049g was added to lOg of solutions obtained 
in the nine examples 4 as a hardening accelerator, and it considered as the homogeneity solution. This 
solution was applied to the glass substrate of 5cm angle with the spin coat (1000 rpmx 20 seconds), hot 
air drying was carried out at 80 degrees C for 1 hour, the solvent was removed, it heat-treated at 190 
more degrees C for 1 hour, and the good hardening film (transparence thin film) of the uniform leveling 
nature (smooth nature) of 2.0 micrometers of thickness was obtained. The adhesion force (evaluation by 
JIS 5400) of this film was enough. 

[0034] Example l-cyanoethyl-2-ethyl-4-methylimidazole 0.046g was added to lOg of solutions obtained 
in the ten examples 5 as a hardening accelerator, and it considered as the homogeneity solution. This 
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* solution was applied to the glass substrate of 5cm angle with the spin coat (1000 rpmx 20 seconds), hot 
air drying was carried out at 80 degrees C for 1 hour, the solvent was removed, it heat-treated at 190 
more degrees C for 1 hour, and the good hardening film (transparence thin film) of the uniform leveling 
nature (smooth nature) of 2.0 micrometers of thickness was obtained. The adhesion force (evaluation by 
JIS 5400) of this film was enough. 

[0035] Example When experimented like examples 6-10 using the color filter (that in which the coloring 
resin film was formed on the surface of the glass plate) which carried out detailed patternizing instead of 
the glass plate in 1 1 to 15 examples 6-10, the transparence thin film with the sufficient leveling nature in 
any case was obtained. Moreover, each of this film was equal to the peel test (JIS 5400), and the 
adhesion force was enough. 

[0036] Example of a comparison It dissolved in 3g (the Nippon Kayaku Co., Ltd. make, EOCN-1020, 
weight per epoxy equivalent 200) of glycidyl ether ghosts of o-cresol novolak resin as 1 epoxy resin, 2g 
(a mean molecular weight 710, phenol equivalent 106) of phenol novolak resin was dissolved in 
ethylcellosolve acetate lOg as a curing agent, l-cyanoethyl-2-ethyl-4-methylimidazole 0.06g was added 
to the solution filtered with the membrane filter of 0.1 micrometers of apertures as a hardening 
accelerator, and it considered as the homogeneity solution. Although it experimented like the example 6 
using this and the resin hardening film of 2.0 micrometers of thickness was obtained, even if the leveling 
nature of the obtained film compared with which film obtained in the examples 6-15, it was 
considerably inferior. 

[0037] example of a comparison 2 polyfunctional epoxy resin (2-[4-(2, 3-epoxy propoxy) phenyl]-2-[4- 
[1 and 1 -screw {4-(2, 3-epoxy propoxy) phenyl} ethyl] phenyl] propane) the glycidyl ether ghost (the 
Nippon Kayaku Co., Ltd. make — ) of 3.45g and o-cresol novolak resin as EOCN-1020, weight-per- 
epoxy-equivalent 200 8.05g, and a curing agent ~ o-cresol novolak resin (the Nippon Kayaku Co., Ltd. 
make — ) OCN-130 and phenol equivalent 117 4.7g were dissolved in ethylcellosolve acetate 33. 8g, it 
filtered with the membrane filter of 0.1 micrometers of apertures, the foreign matter was removed, and 
the uniform resin constituent solution was obtained. l-cyanoethyl-2-ethyl-4-methylimidazole 0.23g was 
added to this solution, and it considered as the homogeneity solution. Although applied this solution to 
the glass substrate of 5cm angle with the spin coat (1000 rpmx 20 seconds), and hot air drying was 
carried out at 80 degrees C for 1 hour, the solvent was removed, heat treatment was carried out at 190 
more degrees C for 1 hour and the resin hardening film of 2.0 micrometers of thickness was obtained, 
even if the leveling nature of the obtained film compared with which film obtained in the examples 6-15, 
it was considerably inferior. 

[0038] Example 16 drawing 1 is the sectional view which applied the transparence thin film of this 
invention mentioned above to the protective coat PSV2 of a color filter FIL and in which showing the 
principal part of an active-matrix liquid crystal display. 

[0039] The liquid crystal display of an active matrix prepares a nonlinear device (switching element) 
corresponding to each of two or more pixel electrodes arranged in the shape of a matrix. Since liquid 
crystal in each pixel is always driven theoretically (duty ratio 1 .0), compared with the so-called passive 
matrix which has adopted the time-sharing drive method, contrast is becoming an indispensable 
technique in a color especially well. [0040] A thin film transistor (TFT) is typical as a switching 
element, in addition, the active-matrix liquid crystal display which used TFT — "the 12.5 mold active- 
matrix method color liquid crystal display which adopted the redundant configuration", the Nikkei 
electronics, and 193-210 a page - it Nikkei-tuna-UHIRU-publishes, and is come out and known on 
December 15, 1986. [ for example, ] 

[0041] As shown in drawing 1 , a thin film transistor TFT and the transparence pixel electrode ITOl are 
formed in the lower transparence glass substrate SUB1 side on the basis of the liquid crystal layer LC, 
and the color filter FIL and the black matrix pattern BM for protection from light are formed in the up 
transparence glass substrate SUB2 side. The lower transparence glass substrate SUB1 side consists of 
thickness of about 1 . 1 mm. 

[0042] Although the center section of this drawing shows the 1 -pixel part and the cross section of the 
circumference of it, left-hand side is a part for the left-hand side edge of the transparence glass 
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* substrates SUB1 and SUB2, and shows the cross section of a part where external drawer wiring exists. 
Right-hand side is a part for the right-hand side edge of the transparence glass substrates SUB1 and 
SUB2, and shows the cross section of a part where external drawer wiring does not exist. 
[0043] Sealant SL shown in each of the left-hand side of this drawing and right-hand side is constituted 
so that liquid crystal LC may be closed, and it is formed along the whole edge perimeter of the 
transparence glass substrates SUB1 and SUB2 except liquid crystal enclosure opening (not shown). 
Sealant SL is formed with the epoxy resin. 

[0044] The common transparence pixel electrode IT02 by the side of said up transparence glass 
substrate SUB2 is connected to external drawer wiring formed in the lower transparence glass substrate 
SUB1 side of the silver paste material SIL in at least one place. This external drawer wiring is formed by 
the same production process as each of the gate electrode GT of a thin film transistor, the source 
electrode SD 1, and the drain electrode SD 2. 

[0045] Each layer of the orientation film ORI1 and ORI2, the transparence pixel electrode ITO, the 
common transparence pixel electrode ITO, protective coats PS VI and PSV2, and an insulator layer GI is 
formed inside sealant SL. The polarizing plate POL is formed in the front face of each outside of lower 
transparence glass substrate SUB1 and up transparence glass substrate SUB2. 

[0046] Liquid crystal LC is enclosed between the lower orientation film ORI1 which sets up the sense of 
a liquid crystal molecule, and the up orientation film ORI2, and the seal is carried out by the seal section 
SL. 

[0047] The lower orientation film ORI1 is formed in the upper part of the protective coat PS VI by the 
side of lower transparence glass substrate SUB1. 

[0048] The protective coat PSV2 of a light-shielding film BM, a color filter FIL, and the color filter 
mentioned above, the common transparence pixel electrode (COM) IT02, and the up orientation film 
ORI2 carry out a laminating to the front face inside up transparence glass substrate SUB2 (liquid crystal 
side) one by one, and are prepared in it. Although FIL (R) and FIL (G) are red and a green color filter 
layer, respectively and the natural blue color filter layer FIL (B) is used, it is not drawn in this drawing. 
[0049] The protective coat PSV2 of the color filter layer FIL prevents the color of a color filter melting 
into the liquid crystal layer LC. Moreover, making small dispersion in the thickness of the liquid crystal 
layer LC by the work which accustoms the level difference made by the filter layer FIL or the light- 
shielding film BM (flattening is carried out) etc. contributes it to dispersion in display quality and the 
reduction of unevenness covering the whole screen. 

[0050] This liquid crystal display forms separately each layer by the side of lower transparence glass 
substrate SUB1 and up transparence glass substrate SUB2, and the vertical transparence glass substrates 
SUB1 and SUB2 are assembled by enclosing liquid crystal LC between superposition and both after 
that. 
[0051] 

[Effect of the Invention] The transparence thin film of this invention is expensive, and excellent in 
adhesion, and its leveling nature (smooth nature) is advantageous to protection of the coloring resin film, 
and can improve the dependability especially in a color liquid crystal display. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It sets to the epoxy resin constituent containing an epoxy resin, a curing agent, and an organic 

solvent, and is a formula (1) as an epoxy resin. 

[Formula 1] 

0-CH n -CH-CH, 




O-CFL -CH-CH, (1) 



The resin constituent which comes out, contains the glycidyl ether ghost of the polyfunctional epoxy 
resin shown and novolak resin at a rate of 0.5:9.5-9:1 by the weight ratio, and contains the organic 
solvent of 180 degrees C - 200 degrees C of boiling points, and the organic solvent of 140 degrees C - 
170 degrees C of boiling points at a rate of 1 :9-9:l by the weight ratio as an organic solvent including o- 
cresol novolak resin of the range whose softening temperature is 100 degrees C - 140 degrees C as a 
curing agent. 

[Claim 2] Furthermore, the method of forming the transparence thin film characterized by forming a thin 
film using the resin constituent containing a hardening accelerator according to claim 1, heating this, and 
heat-hardening after removing an organic solvent. 

[Claim 3] The method of forming the transparence thin film according to claim 2 which forms a thin 
film on the coloring resin film. 

[Claim 4] The transparence thin film obtained by the method of forming a transparence thin film 
according to claim 2 or 3. 



[Translation done.] 
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